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Legends to Supplementary Figures 
Supplementary Figure 1 
Presence of homologs of proteins involved in the regulation of competence in Bacillus 
and closely related species. Results of BLAST queries were visualized with Genesis 
1.6 software: white is absent (with e-value of E-0), dark blue is present (e-value <E-
20). BLAST analysis was performed with B. subtilis protein sequences against the 
translated protein database of a given genome. Question marks denote small ORFs 
where identification is uncertain using the available bioinformatic tools that can miss 
homologues. Where the search yielded no hit (or with an e-value below E-05) an 
additional tblastn was performed. Protein names are indicated on the right. Bsu (B. 
subtilis), Bam (B. amyloliquefaciens), Bli (B. licheniformis), Bpu (B. pumilus), Ban 
(B. anthracis), Bce (B. cereus), Bth (B. thuringiensis), Bwe (B. weihenstephanensis), 
Oih (O. iheyensis), Gka (G. kaustophilus), Gth (G. thermodenitrificans), Bcl (B. 
clausii), Bha (B. halodurans). 
 
Supplementary Figure 2 
Multiple alignments of ComGA-G homologues. Black background represents 
conserved amino acids and grey background represents similar amino acids. 
Alignment was performed using Clustal W (Thompson et al., 1994), and presented 
using the Boxshade 3.21 program. For abbreviations of species names see 
Supplementary Fig. 1.  Conserved domains of B. subtilis ComG proteins are indicated 
with arrows above the alignment. AAA+, ATPase domain (Smart accession number: 
SM00382); GSPII-F, general secretion pathway domain (PFAM accession number: 
PF00482); TMS, transmembrane segment; N-met, N-methyl domain often found at N-
terminus of pilins and proteins involved in secretion (PFAM accession number: 
PF07963); SSeq, signal peptide sequence. 




 Supplementary Figure 2 
ComGA 
Bsu168       1 -LDSIEKVSKNLIEEAYLTKASDIHIVPRERDAIIHFRVDHALLKKRDMKKEECVRLISHFKFLSAMDIGERRKPQNGSLTLKLKEGN-VHLRMSTLPTI 
BamFZB42     1 -VKNIETYSRNIINEAYTARASDIHIVPRERDAFIHFRIGHALVKKRVLKKEECVRLISHFKFLSAMDIGERRKPQNGSLSLPLPTET-VHLRMSTLPTM 
Bli          1 -LYTIESLSGRLIDEAYRMKASDIHIVPGEKEAVVRFRIDDELFQKDGLTRNECSRLISHFKFLSSMDIGERRLPQSGALTLYINREP-VHLRMSTLPTI 
BpuSAFR      1 -LYGIEYLGQELLEEACRMRASDVHIVPKEKEASVSFRVDSDLIQQRTIDKKSGERLIAHFKFVSSMDIGEKRRPQNGSLAVMLRSGQ-VFIRMSTLPTV 
Ban          1 -MNGIESFANMILKEACRVQASDLHIVPRQKDVVVQLRIGKDLMTKYCIEKEFGEKLVSHFKFLASMDIGERRKPQNGSLYLQMDGQE-VYLRLSTLPTV 
Bth          1 -MNGIESFANMILKEACRVQASDLHIVPRQKDVVVQLRIGKDLMTKQCIEKEFGEKLVSHFKFLASMDIGERRKPQNGSLYLQMDGQE-VYLRLSTLPTV 
Bce          1 -MNGIEIFANAILKEACRVQASDLHIVPRQKDVAVQLRIGKDLMTRQCIEKEFGEKLVSHFKFLASMDIGEKRKPQNGSLYLQIDGQE-VYLRLSTLPTV 
Bwe          1 -MNSVELFANMIMKEACRVRASDLHIVPRQKDVAIQLRIGKDLITKRCIEKEFGEKLVSHFKFLASMDIGERRKPQNGSLYLQIDGQE-VYLRLSTLPTV 
Gth          1 VLDDIEQVANRLLAEAVQRRASDLHLVPRRHDAIIRLRLDGMLIDVGTISKETAERVIVHFKFLAGMDIGERRRPQSGAMEVNESGET-VYLRLSTLPTL 
Oih          1 -MNEVKKLSDSLIHSAVSLQSSDIHFYPYPTQTEIYFRIHGRRTLHRKISSNQYRLLITYYKFISGMDIGESRIPQHGTIIWTEKSNT-YSLRISTLPHH 
BhaC125      1 -LTTIHNQSRKLLLQALRQGASDIHLSGTREDGIIQFRLNGRLAPFQRIPLQTAERLVSHFKFSAGLDIGERRKPQSGAMDLILEQKIPVSLRVSTLPTP 
BclKSMK16    1 -MADIEGKSTAILYEAFQSEASDIHFLPTSKGYLVHYRALGEIHAGQTLKAEDGFRIVSYFKYACGMDIGERRKPQSKAISYDWQGNG-YTLRFSTLPAK 
 
 
Bsu168      99 NEESLVIRVMPQYNIPSIDKLSLFPKTGATLLS-FLKHSHGMLIFTGPTGSGKTTTLYSLVQYAKKHFNRNIVTLEDPVETRDEDVLQVQVNEKAGVTYS 
BamFZB42    99 NDESLVIRLLPKRQIPPLDKLSLFRGAGAALLS-FLKHSHGLLLFTGPTGSGKTTTLYSLVNYAKRHFNRRIVTLEDPVETRDEDVLQVQVNEKAGVTYS 
Bli         99 HDESLVIRLLPKMSSKPLTKLSLFPSATFKLLS-FLKHSHGLMLFTGPTGSGKTTTLYSLIDYAKRHFKRNIITLEDPVESRSENILQVQVNEKAGMTYS 
BpuSAFR     99 NDESLVIRILPQDHVPKIKHLSLFPKASTRLLS-FLNHSHGLILFTGPTNSGKTTTLYSLIQFAKKNFNRNIITLEDPVETRNEEVLQVQVNEKAGITYA 
Ban         99 YQESLVIRLHLQASIQPLSHLSLFPSTAKKLLS-FLRYSHGLLVFTGPTGSGKTTTMYALLEVIRKKKTRRIVTLEDPVEKRNDDVLQIQINEKAGITYE 
Bth         99 YQESLVIRLHLQASIQPLSHLSLFPSTAKKLLS-FLRYSHGLLVFTGPTGSGKTTTMYALLEVIRKKKTRRIVTLEDPVEKRNDDVLQIQINEKAGITYE 
Bce         99 YQESLVIRLHLQASVQPLSHLSLFPSTAAKLLS-FLRYSQGLLVFTGPTGSGKTTTMYALLEVIRKKKTRRIITLEDPVEKRSDDVLQIQINEKAGLTYE 
Bwe         99 YQESLVIRLHLQASVQPLSHLSLFPSSAEKLLS-FLKHSHGLLVFTGPTGSGKTTTMYALLEVARKWQTRRIITLEDPVEQRKDGLLQIQINEKAGITYK 
Gth        100 YDESLVIRLLPQRFSLPLRELSLFSHSTARLFS-FMQQPQGLVLLTGPTGSGKTTTLYTLLDVCQAERQRNIITLEDPIEKRNDRFLQVQINEKAGITYA 
Oih         99 LLESIAIRIHPQQSHQIEKKLFLFPNQIRHIKKEWLSNQAGIILLTGPTGSGKSTTLYALLESMLAENSCQTITLEDPIEKKMDNVLQIQINEKAGISYH 
BhaC125    100 LFEAVAIRLHPQQTPFALESIPLIKRQAQQLIS-LMTRTQGLILLTGATGSGKTTTLYAMLQKALHMQNLHIVTIEDPIEQLNPAFTQFEMNEKAQLTYE 
BclKSMK16   99 PSESLAIRISPRTTPYTLQSLSLFASDTRKFTE-LAHCQNGLVLFTGATGSGKTTSVYALLDYVQQSSTKMIVTIEDPIERPIDGMVQIETNEKAGITFA 
 
 
Bsu168     198 AGLKAILRHDPDMIILGEIRDAETAEIAVRAAMTGHLVLTSLHTRDAKGAIYRLLEFGINMNEIEQTVIAIAAQRLVDLACPFCENGCSSVYCRQSRNTR 
BamFZB42   198 AGLKAILRHDPDMIILGEIRDAETAEIAVRAAMTGHLVLSSLHTRDAKGAIYRLLEFGVNMTEIEQTVIAIAAQRLVDLTCPFCKEENCSVYCRMYRQTR 
Bli        198 AGLKAVLRHDPDMIILGEIRDAETAQIAVRAALTGHLVLSSMHAKNAKGAIYRLLELGVDMTEIEQTLVAVSAQRLVDIVCPFCG-DSCTLYCRLSRPVR 
BpuSAFR    198 AGLRAILRHDPDMIVLGEIRDAETARTAIRAALTGHLVMSTLHAKNAKGALYRMLEFGVTMIELEQTMVAIAAQRLIDLTCPFCG-ETCQLYCKLNRPVR 
Ban        198 AGLKAILRHDPDVILVGEIRDEETAKIAIRASLTGHLVMTTLHTNDARGAILRFMGFGITRQEIEQSLLAIAAQRLVELKCPFCK-RKCSTLCKSMRQVR 
Bth        198 AGLKAILRHDPDVILVGEIRDEETAKIAIRASLTGHLVMTTLHTNDARGAILRFMDFGITRQEIEQSLLAIAAQRLVELKCPFCK-RKCSTLCKSMRQVR 
Bce        198 TGLKAILRHDPDIILVGEIRDEETAKIAIRASLTGHLVMTTLHTNDAKGAIIRFMDYGITRQEIEQSLLAVAAQRLVELKCPFCR-GKCSTLCKSMRQVR 
Bwe        198 TGLKAILRHDPDIILVGEIRDEETAKVAVRASLTGHLVMTTLHTNDAKGAILRFMDYGITRQEIEQSLLAVAAQRLVELKCPFCR-GKCATLCKSMRKVR 
Gth        199 ASLKAALRHDPDVLMVGEIRDHDTAAIAVRSALTGHLVVSTMHAADAVGAVYRLHEFGVSPGDLAETLLAVSAQRLVELRCPLCG-DNCHPACRRLQRRR 
Oih        199 TGLKAALRHDPDIIMVGEIRDRKTAQFALEAALTGHLVFSTLHAKNAIGTIFRLKEMGLKDIDLEQSLLAIGAIQLLPIQC--------------RGKQR 
BhaC125    199 VGLKAALRHDPDVIMIGEIRDQTTAVYAVRAALTGHLVLATIHSANARGTITRLCEMGVALHDLREVVVAIIAQELISRKCPLCLSSDCSPYCTWLNNRK 
BclKSMK16  198 TALKAVLRHDPDVIVIGEIRDRNTAELALQAATTGHLVIASLHAASASLAFARLAELGVNVR--VECVRAVIHQKLAKVVS----------------KNK 
 
 
Bsu168     298 RASVYELLYGKNLQQCIQEAKGNHAN--YQYQTLRQIIRKGIALGYLTTNNYDRWVYHEKD------- 
BamFZB42   298 RAGIYELLYGKNLTQCFQEAKGEHAN--FQYQTLRRLIRKGIALGYVTTDNYDRWVYHEAD------- 
Bli        297 RASVFELLYGKSLNLCIEEAKGRCGG--IKTDTLKMLIRKGIALGYLPSKTYERWIGHED-------- 
BpuSAFR    297 RTNVFELLFGKELGECIKEAKGEYAH--SSYETLQRLIRKGVALGYLSKNTYHRWVYEEASL------ 
Ban        297 QASIYELLYGYELKQAIKEANGECVT--YKHETLQSSIRKGYALGFLEEDVYV--------------- 
Bth        297 QASIYELLYGYELKQAIKEANGECVT--YKHETLQSSIRKGYALGFLEEDVYV--------------- 
Bce        297 QASIYELLYGYELKQALKEAGGECVT--YKHETLESSIRKGYALGFLEEDVYV--------------- 
Bwe        297 QASIYELLYGYELKQAIKEASGEHVT--YHYKTLEASVRKGYALGFLEEDVYV--------------- 
Gth        298 RAAVHELLYGSALFDVIRSLSGEGEQRLRPHLTLARLIRKGIALGYLPTRALELVGGGER-------- 
Oih        285 RAAIMELLEGEQLTEVIYNQRKQLEY----RFTFEYLRKKAFAYGFISKDDYPTT------------- 
BhaC125    299 RAAIFDILEGKALQEALTANDSSFDG-------LGKERRFAIALGYIEEKEAKNRAL----------- 






Bsu168       1 -MKKIRKVWLLKDQARLLKRLGEMTAGGYTLLDGLRLMELQMNKRQAADLTDSVTCLREGAPFYQVLKSLSFHKEAVGICYFAETHGELPASMIQSGELL 
BamFZB42     1 -MKRINRTWPLKDQAAFLKRLGEMTEKGYSLIEGLRLLQLQLHKRQLAELTDGIRRLRQGDAFYQVLEALSFHKEAVSICYFAEKHGELPGAMKQSGELL 
Bli          1 --MKIKMKWPVREQADLLKKLGDMMQSGYTILDALSMLKLQLNERRRADLTFAMEKLTEGCPVFQVLEMISFHKDAVTIVYFAEQHGNLPFAFRQSGELL 
BpuSAFR      1 MKKQASKAWSKKDQAECLSKLSQLIQAGYTLIEALTMVNIQLSNKQQQQLTPGIQWLLEGEPFYIVLEKLQFQREVIAILSFSEKHGSLATALEQSARFL 
Ban          1 ---MFKEIWSLSDQVILLKRLGELLEKGYSLLQALEFLRFQLPLEKKVQLQRMIDGLKDGKSLHDSFHQLKFHQEMLSYLFYAEQHGDISFALQQGSALL 
Bth          1 ---MFKEVWSLSDQVILLKRLGELLEKGYSLLQALEFLRFQLPLEKKVQLQRMIDGLKDGKSLHDSFHQLKFHQEMLSYLFYAEQYGDISFALQQGSALL 
Bce          1 -MFMFKKTWSLSDQVVLLKRLGELLEKGYSLLQALEFLQFQLPVEKKVQLQRMIEGLKDGKSLHDSFHQLKFHQDMLSYLFYAEQHGDISFALQQGSALL 
Bwe          1 -MYMFKRKWSLSDQALLCKRLSDLLEKGYSLLQALEFLQLQLPLGKKLQLQRMIEGLKNGQSLHASFHQLMFHSEMLSYLFYAERHGDISFALQQGSVLL 
Gth          1 ---MKKKTWPLAEQALFFARLGRLLERGYPLGQALEFLAIQAPMKRRLELERCLQQLRAGLPLFAAIEELPVDRLAVSLLFFAERHGDLPRGMAEAGAAL 
BclKSMK16    1 --VGTVREKQKVEQVQFLKRLGELLNKGYEMDQALSFLAVHASRELQGKITGLKKDLREGKTLWQSIEPFSLPGEAQSFVYFYEEQGELAEGLVSAAQLA 
BhaC125      1 -VPFKGAEWSKEKKARYLMHVGQLLEQGYHLYEAVQFLAIHAPSSAQKKMNAMLMDLRSGYPLHKALDHLQLPQDVQLLLYVSERNGDLAQGFRKSGELF 
Oih          1 -MIIRPHKLSSSNQLRFLQILSRMLSKGLTISESLDTLSFYAEYKHIADR--IKHDLKNGLHLDESLEKVHFHDSIVTHLYVVRNNGNLENRIKQSVHLY 
 
 
Bsu168     100 ERKIAQADQLKRVLRYPLFLIFTVAVMFYMLQSIIIPQFSGIYQSMNMETSRSTDMLFAFFQHIDLVIILLVLFTAGIGIYYWLVFKKKSPARQMLICIR 
BamFZB42   100 QRKLMQTDQIKKMLRYPMFLISSVCVMFYILQSLIIPQFAGIYQSMNMNTSGATAFIFAFFRHFHEACALALSAAFCLFLYVWFLCKKKSPQDKMLIVVK 
Bli         99 HRKIAQSEKLKKAARYPLFLVLTVCVIISIMKSAIVPQFSAIYESMNVETSFATTLIFYVFDHFYLFFAGLPLVAAALSLYYLCSFRHKPPEDKMAFLIT 
BpuSAFR    101 EKKIKQTDTFKRMLRYPIFLIFTVSIVLILVQQMIIPQFSLLYSSMDTRMSWLIQGMFGLFQLLHVSLLLIGCACICLTGYYTFFFRKKSTLEKLRVLSR 
Ban         98 YKKDKYRKDMIKIMQYPMFLAIFLIIMILIFNRILLPQVDMVYSSFGSTAPLFTEQILSTIKLLPYLIISTLFIIMIVFGVYIVYFRKLPHMKQVKIILR 
Bth         98 YKKDKYRKDMIKIMQYPMFLAIFLIIMILIFNRILLPQVDMVYSSFGSTAPLFTEQILSTIKLLPYLIISTLFIIMIVCGVYIVYFRKLPHMKQVKIILR 
Bce        100 YKKDKYRRDMMKIMQYPMFLMFFLLIMLFIFKLILLPQVEMVYSSFGSNTPLLTEQILSAIKLLPYIILTAILTVIIGGILYMLYFRKLPHIRQVKIMLR 
Bwe        100 YKKDKYRKDMMKVMRYPMFLSFFLMIMLSVFNLILLPQFEMMYSSLRSTAPPLTEQILVAIKLLPYFIYMIVLIVITGFSIYIFYFRKLPPTQKVKIMIR 
Gth         98 AQKARFGEQLRRFGRYPLFLFALLIVMLLLMERWLLPQFERTAAAL-SPENEQTSLLIALIAHAPMALVVIASFAIFSWLFYAVFFRRWPIARQLQLSLS 
BclKSMK16   99 EKRAYTKKQLQKLLRYPIFLLWGAAVVLIVLNQFVVPHFKSLYATMESAPPWLTQFFFQFLTYIPYMLIGLAVVGFIASMLIWKQYKKRSPHDQIAVFLK 
BhaC125    100 KKREEMKRKWEGAMRYPLLLIIVTLLLMFILMYFVLPHHQTLYRSLQIELPVITKLVIACSEKLPWLFTAFFVVAILLVLTYFVTFHRFPPTKKVTVLLR 
Oih         98 QNRINYQKRFQQVIRYPLILIITFTIILYFVYNQVLPSFQFLFVSD---LSPAIQLTFFVLQWFSYFILIVIILILLLFIFWSVYKKRISTDLKIKFLSR 
 
 
Bsu168     200 IPLVGKLVKLFNSYFFSLQLSSLLKSGLSIYDSLNAFKHQTFLPFYRCEAEQLIERLKAGESIESAICGSLFYETDLSKVISHGQLSGRLDRELFTYSQF 
BamFZB42   200 IPLLGKAAVLFNSYFFSLQLSSLLKSGLSIYDSLTAFKEQSFLPFYREEAEMLITRLKAGETIESALSGHPCYEKDLAAAVSHGQANGLLHRELYTYSQF 
Bli        199 IPLLGQTFKLFNSYFLSLQLSNLLQAGLSVYDSLKAFESQPFLRFHKNEAKRLIERLKQGESLEQMLAGHPFYENDLAKAVAHGQLNGHLYRELYSYSQF 
BpuSAFR    201 FPFLFKGMRLMHTYLFSLQLSGLLQAGLSMYESLLAFKQQSYLPFLQEISVQMIEELRRGESMAYQVSISPFFEKHFAAVIEHGEASGMLAREMYTYSQF 
Ban        198 IPLVKTFLILKHSHYFATQLSGLLHGGLSVLEALTIMMEQKYHPFFQYEAGRIERQLIAGEPLQSIIAKSEYYEEELSYIITHGQANGNLAIELGDYSDL 
Bth        198 IPLVKTFLILKHSHYFATQLSGLLHGGLSVLEALTIMMEQKYHPFFQYEAGRIERQLIAGEALQSIIAKSGYYEEELSYIITHGQANGNLAIELGDYSDL 
Bce        200 IPLIKTFLILKHSHYFATQLSGLLNGGLSVCEALTIMMEQRYHPFFKYEASRIERQLIGGEQLHSIIAKSGYYEKELSYVITHGQANGNLGIELGDYSDL 
Bwe        200 IPLMKTFLILNHSHYFSTQLSGLLHGGLSVHEALTIMMKQNYHPFFQYEADRIERQLIAGEPLQSIIDKSGYYEKELSYIITHGQANGNLANELGDYSEL 
Gth        197 IPWCASVVKLLVTYVMARQLGRLLQAGLSVYEALGVFSEPFSWPFLQMEGKRIRDGLVKGMTLDHLVSVVRYYEPELALVIRHGQSNGELGKELEHYGEF 
BclKSMK16  199 IKPIKATVQQAISYYFSLQLGRLLETGMSLQQALNVFEGQDYLRFFKEEARWMNNELERGESFIAYIKEKPYYLDELAAIVENGMRTGTIASDLQQYSEW 
BhaC125    200 IPGLSQWTKEVITCLFCLTLGGLLKGGLSIMEALSICKEQDFFLFFRSEGEEMMLELENGERLYECLRRRPHYLKELPFVVENGEKTGNLAKDLLYFSDY 
Oih        195 IPILSSYYRKQTSFHFATQLSSLLQTGMSFNTLLSYMANQDKLPIVIYYSKQMHLQLARGKSLESLFTSFVFIEKQLKAIMSNRVDANTLAKDLHVFAEL 
 
 
Bsu168     300 ILQRLEHKAQKWTGILQPMIYGFVAAMILLVYLSMLVPMYQMMNQM- 
BamFZB42   300 MMERLEQNAAKYTGILQPVIYGVVAGMILIVYMSMLMPMYQMMNQM- 
Bli        299 LIERLERKAEKWTGLIQPLIYGLTAAMILILYLSMLLPMYQMMNQL- 
BpuSAFR    301 LLENAELKIEKWVSWLQPVIYGLTAILILIVYLSILLPMYQLMEQV- 
Ban        298 IMEKMERKIKRMLVIIQPILFTCIGGIVVLMYLAMIMPMFQMMNSI- 
Bth        298 IMEKMEQKMKRMLVIIQPILFTCIGGIVVLMYLAMIMPMFQMMNSI- 
Bce        300 IMEKMERKIKHMLVIIQPILFTCIGGIVVLMYLAMIMPMFQMMNSI- 
Bwe        300 IIEKVEQKIKRMLFVIQPILFTCLGVIVILMYLAMIMPMFQMMNSI- 
Gth        297 LLQVIEKKLETALKLVQPLLLSAVGVLVVGMYLAILLPMFSMLNGL- 
BclKSMK16  299 LYQEMDDRLQKGVVWLQPVLLLAIGAFVFGLFLVVMLPMFEMIGSLE 
BhaC125    300 QLEEFERRVKKWLVAIQPIVFSMIGAVILVLFLAMMLPVFQMIGAI- 
Oih        295 SIEDLYHQLNKVITYIQPIFFIIVGAFIIFIYISVLSPMFDIMNSI- 
 
ComGC 
Bsu168       1 ------MNEKGFTLVEMLIVLFIISILLLITIPNVTKHNQTIQKKGCEGLQNMVKAQMTAFELDHEGQTPSLADLQSEGYV-KKDAVCPNGKRIIIT-GG 
BamFZB42     1 --VLRLKNQDGFTLIEMLIVLFIVSILLLITIPNVTKHNQSIQHKGCEGLQNMVKAQVTAYEIDHEGKMPDMNDLQSEGYI-KKNTACPNGKQILIS-GG 
Bli          1 ------VNEKGFTLIEMLVVMLVISILLLITIPNVTKHNQSIQKKGCEGLINMVQAQITAYQMDHDGKTPNRAELESEGYI-KKNLKCPNGKAIKIS-NG 
BpuSAFR      1 ------MNDKGFTLLEMLIVMLVISILLLITIPNITRHHQTIQAKGCEGLKSMVSTQVMAYELEHDGRTPSLAELEKEGYV-KKGLTCPNGKAIVIQ-NG 
Ban          1 -----MQNEEGFTLLEMLLVMVVITVLLLLIIPDVVTQRSSVEGKGCKAYVKSIEAQVQVYQLQHN-KIPTLKELSDEKYI-TAD-KCPNGESIHISNDG 
Bth          1 -----MQNEEGFTLLEMLLVMVVITVLLLLIIPNVVTQRSSVEGKGCKAYVKSIEAQVQVYQLQHN-KIPTLKELSDEKYI-TAD-KCPNGESIHISNDG 
Bce          1 -----MQNEEGFTLLEMLLVMVVITILLLLIIPNVVTQRSSVQGKGCAAYVKSIEAQIQVYQLQHN-KIPSLKELTDEKYI-TTD-KCPNGESIHISDDG 
Bwe          1 -----MQNEEGFTLLEMLLVMVVITVLLLLIIPNVVTQRSSVQGKGCAAYVKSIEAQIQAYHLQHN-KIPSIEELETGKYI-TSK-TCPKGEPIHISDDG 
Gth          1 ------MNEKGFTLIEMLIVLMVISVLLLVAIPNITKHNGMINDKGCEAFLSMVQAQVKAYEMEHN-KIPTVQQLLDGRYI-KSD-KCPNGHAIKINENG 
BclKSMK16    1 VRIKRLKDEKGFTLIEMLVVLMIISVLLLIALPNMTKNTDLAGDKSCDATRKLVQTQVSAYEVEHGQLPRSLDTLVQEGYV--DQVTCASGKTLRLDGKN 
BhaC125      1 -MKKPFHHQAGFTLVEMMIVLMIISILLLVALPSMTKNNEVAGDKGCEATVKLLQTQVHAYEIDHDRLPTNLDALKREGYV--EHTECPNGKKLTLR-NG 
Oih          1 ----MFKKESGFTLIEMLIVLMVISVLMILIIPNIGEKSEDVHSKGCEALVSVVQAQVDAFLLENGQYPSSLEELIEMDFITEDQLTCPNNNVLTYA-NG 
 
 
Bsu168      93 EVKVEH- 
BamFZB42    97 EVTVEQ- 
Bli         93 KAQAD-- 
BpuSAFR     93 HVKHE-- 
Ban         93 TVTSGKL 
Bth         93 TVTSGKL 
Bce         93 AVSIRAL 
Bwe         93 TVSVGKS 
Gth         92 DVSEIGS 
BclKSMK16   99 VIIVSG- 
BhaC125     97 VVAISE- 







Bsu168       1 MNIKLNEEKGFTLLESLLVLSLASILLVAVFTTLPPAYDNTAVRQAASQLKNDIMLTQQTAISRQQRTKILFHKKE--YQLVI-----GDTVIERPYATG 
BamFZB42     1 MNNNRRTENGFTLLESLIVLSLASVLLTVLFTTVPPAYTHLAVRQKTEQLQKDIQLAQETAIAEHKRTKITFLPKEHKYKLQS-----GGRIVERSFDS- 
Bli          1 -----MNQKGFTLLESLTVLMIGSIMFSLLFALLPPIYEKRIVQHFVSQLEEDLLYAQQTALVRHTTVKVQFDFAGCRYIMKHSDEGSSPELVRTYSCN- 
BpuSAFR      1 MNKLIFHEKGFTLIEQLMILLVLSILMLIIGVKIPNVIEGAEAKRQVNIMKQDFQLAAYTAFVKKTRVYVEFHLPHVSYQIIDQKDG---EVIASFQHQK 
Ban          1 -----VKQKGFTLLEMLLVLFAISVLSMVTYFNVHSLYEKQKIEQFLRQFSNDILYMQQLAINRQKHYTLRWHKDRHMYYIGES--STDLSIIKREYDSD 
Bth          1 -----VKQKGFTLLEMLLVLFAISVLSMVTYFNVHSLYEKQKIEQFLKQFSNDILYMQQLAINRQKHYTLRWHKDRHMYYIGES--STDLSIIKREYDSD 
Bwe          1 -----VKQKGFTLLEMLLVLFAISVLSVVTHFNVTSLHEKQKVEQFLKQFSNDILYMQQLAIKRQQHYTLRWFKGKQMYYISES--ETDLLIVKREYDKD 
Bce          1 -----VKQQGFTFLEMLLVLFAISVLSIVTYFSVHSLYERQKVEQFLRQFSNDILYMQQLAINRQKHYTLRWHKDRNMYAIKES--GTKYYIVKREYEED 
Gth          1 ----LARNGGFTLLEMLVVLSIVLLLAALAVPELGGIMQQREEAYMLALLRADLYGAQQHAIAKRGKVSVFFTEGRGEYRVVDAE--SGQQIVVRTLPAP 
Oih          1 ---MPPSKNGFTLIEVLFSLTILLIILSLFSPSQIKHLHQFKEKQFLELLEYDVLYIQLRARMYEN-ERILIRFYEDEYRIIRG----MNTNQIRPYPKG 
BhaC125      1 ----VSRSNGFTLMETLIVLFIFSIFISLPLAFLPSQSKHQQSEHAARLFNEDLLFAQHLAMTEGMRIKVEIDHHNERYTLVSD---SSRSYLSRAFPME 
BclKSMK16    1 MLSSFRADDGFTFIELLLTILLLSVLLLLPIVYISENEPINEEKAAIAKLREDLVLAQHIAMTEGKKVTVSFEEDRLVVFAEKK----EHSTFRYPLVLE 
 
 
Bsu168      94 ---LSIELLTLKDRLEFNEKGHPNAGGKIRVKGH-AVYDITVYLGSGRVNVERK------- 
BamFZB42    95 ---LHITLVTLPESLEFNEKGHPNSGGKIQLKSAGFTYEITVYLGSGNVHAKRK------- 
Bli         95 ---IAIKKSTLKPILTFNPSGVPNQGGKIVIDTQHASFILTIYLGSGKINVQKK------- 
BpuSAFR     98 ---GSIKASTFPQGIYFNVNGHPSSGGSLIIQFGSQTYKLTIYLGSGRIHVQKK------- 
Ban         94 ---IQLDLNTFPNPMTYNPSGNINRGGTILLSYRSYKYEIVFQLGRGRFTYREMSKRVSDG 
Bth         94 ---IQLDLNTFPNPMTYNPSGNINRGGTILLSYRSYKYEIVFQLGRGRFTYREMSKRVSDG 
Bwe         94 ---VQMDLHTFPNPMTYNPSGNINRGGTILLSYRGYKYEIVFQLGRGRFTYREVSKRISNG 
Bce         94 ---IQIDLHTFPNPMTYNPSGNINRGGTIIISYRNYKYEIVFQLGRGRFTYREMSKRIHNG 
Gth         95 ---WRFQIGTLRNPVVFTDNGNIEQGGTVWVKSSENSYKVTFLLGKGRFYVQKM------- 
Oih         93 ---LSVTTFGRSE-IYFNSNGTFIQPRTIRIYGASNSYRLTFPLGKGRFYIEEI------- 
BhaC125     94 GMYFEEGTLGGNRPIEFLPNGHPRFAGSISLYAGDRQYRYTIMIGKGKVKYERL------- 
BclKSMK16   97 ----METVTMSINDVVFLENGHPQRSGSWNVATSHVTARFSLQIGKGRVSYREL------- 
 
ComGE 
Bsu168       1 ---MWRENKGFSTIETMSALSLWLFVLLTVVPLWDKLMADE-----------KMAESREIGYQMMNESISKYVMSGE--GAASKTITKNNHIYAMKWEEE 
BamFZB42     1 ---MLNGNKGFSTIETLSAMAIWLFLMTSIIPVWTGMLTDG-----------LKIEDRQEAYQLLQKHISTYMMTGK--KPPSP---------GVKWKED 
Bli          1 ---MFKKNKGFTTVEAVSAFGIWVMITMLLIPMLHQLSLQR-----------EASEKEEETYRILEEKISRYTLTGR--FQAKEAVLYRNTSYFIEWKEK 
Ban          1 ----VKCQKGSVMAEMIVALSIVMMVVSLLLPQTVLVMQER-----------KNIQLRYKAFVLLKKEAALYMYENE--AKQQKEKVINGNVYYTYWGGN 
Bth          1 ----VKCQKGSVMAEMIVALSTLMMVVSLLLPQTVLVMQER-----------KNIQLRYKAFVLLKKEAVLYMYENE--AKQQKEKVINGNVYYTYWGGN 
Bce          1 ----VKCQKGSIMAEMIVSLSVLMMAVSLLLPQTVLVMQER-----------KNIQIRYKATGLLKKEAAIYMYGNE--DKRIIEKNINGIVYYTYWGGN 
Bwe          1 ----VKCQKGSVMVEMVVALSLIMMAASLLLPQTLLIMQER-----------KNIKMSYKALILLKKEAALFKYENE--EKRVKEQVIKGIVYYTYWRGD 
Gth          1 --MYKKCSGGFLLVEALFALALLWTAAVVLLPLYMQITLER-----------NNLVLEEKAHRLLTIALYEEPLVGE--TAVADG---RTVFRLQARNEG 
BpuSAFR      1 ---MFKRNRGFSTIETLFACHIFLFVAIVLMPAYEKIMLGK-----------KEVRAKLEAYQILHEQMNESFIDGT--KSSVKKK-RGDITYVFNWGKE 
BhaC125      1 ----MNDCKGYTLIEVLVALVCLSIMTAALFPAFVWFMNES-----------ADVK-RVKVAQFLLEDAYHEYLSIH--ELRTETIVGETVYQFNLKESE 
Oih          1 ----LKRSNGFSFFEIIMAALLFFSMIILFLPLFSLLMKEQ-----------VVLQERRTIAYTLHDKLQSSLWSNRPLEISTFNLENTQTEVTITFETN 
BclKSMK16    1 VYTRLKNEGGFTLIEHIIGLLVLSVVVFCLPSLLQLAGYSDPGEPFDAQPFLNHVTKEAKEAELITWKDDALLIYKDGSAVSYEWRPQKRIQRFRDGKGV 
 
 
Bsu168      85 GEYQNVCIKAAAYKE-------------KSFCLSILQTEWLHAS---- 
BamFZB42    76 GEYYKVCT--ADRSE-------------KEMCLSILKTDWLYAS---- 
Bli         85 GDDYEVCISIKKRDS-------------QRHCFTILRAKGIYPS---- 
Ban         84 ----EVCVMWKDVKG-------------RMMEQCFYAGEKIN------ 
Bth         84 ----EVCVMWKDVKG-------------RMMEQCFYAGEKIN------ 
Bce         84 ----EVCTVWRDVKD-------------RMMEQCFYVGEKIN------ 
Bwe         84 ----EVCTMWKDMRG-------------KAMEQCLYAKEK-------- 
Gth         83 GQMWKVCVRWNDYVG-------------REVERCGYGKR--------- 
BpuSAFR     84 ----KGCVSYNLHKK-------------QTICFHQADER--------- 
BhaC125     83 LGAVQLCIHWVNRKG-------------QAYETCRLAKL--------- 
Oih         86 ESTLIGCAQWKNINY-------------RDEEYCLHGKYQR------- 
BclKSMK16  101 VIMAEAVERFGCEKAGYGLSCSITFENGKTTTRSFWTAKDVAFNFHKK 
 
ComGF 
Bsu168       1 -------------KNHFASAFCRQNGYTLLNVLFSLSVFLLISGSLAAIIHLFLSRQ--QEHDGFTQQEWMISIEQMMNECKES---QAVKTAEHGSVLI 
BamFZB42     1 MVSITKCVRLTAAKKKCASAFSKQTGFTLLNVLFSLAVCLFLSGTLGPILHLFLSNR--ADNGGLDSREHQIAVQQIMNECKQA---EAVKPADGGRALA 
Bli          1 MIMKYASLLKKETAKGTVSPFCGQRGYTLLNIMFSLMVHMFVAGTMASIFHLFLSPE--RNGSDIHPREWTITAEQILKESRNS---IDIRSAGDHQSLA 
Ban          1 -------------MLLCRRKNKLEAGFTLIEMIVCFFLLSLFF-VLFPRLHFIGMEN--KQLKGLNDWEWDVFLGQVQLEFREVSFVEKIVPENRESMLR 
Bth          1 -------------MLLCRRKNKLEAGFTLIEMIVCFFLLSLFF-VLFPRLHFIGMEN--KQLKGLNDWEWDVFLGQVQLEFREVSFVEKIVPENRESMLR 
Bce          1 -------------MLLCRRKNKLEFGFSLIEMIVCLFLLSIFF-LLFPRLHFIEMEN--KQSKGLNDWEWDVYLGQMQLEFREVSSGEQLAFENGESILR 
Bwe          1 ----------------MQRKNKKEAGFTLIEMIACLLLLSMFF-LLLPRLHIMGIEN--THSKGLNDWEWDVFLGQMQLEFREVLSGRKIELENGGNILR 
BpuSAFR      1 --------------------MNGEQGFTLVQALWQLQLFLFLSFGCVLLFSTATKAHPFEEMNRFSQMEWKQTVLQLDEELSRA---TAIRSVQGGKALE 
Gth          1 -------------VRVRQAVAGGGSGFTLLEALLALAAALTVAAIIPALLSVRPLGAD-VSVDGFTHLEWRLFLQQLQIELHET-----ERWSTDGATLY 
BhaC125      1 ---------------MRRVGLQNCKGFTLIEVLLTLALIMILLTVIPLFLPLLSLPS----SSTISTNETIVFFNQLAAEARQS---VRIEFDSPSRRLL 
Oih          1 -----------------MVNIKDNHGFSFISHLLMLAIILITIPFISFMLQSIEVPS---TKEELSVYQFFQFIRDDVIRSINA-----VTTNDKLALTI 
BclKSMK16    1 --------------MWLSIFIKNERG-----AILPLTLLTFLVLGGYFSYQLFHYER-----------ERLFYEQQLQLLELEN--------ALQLAVLD 
 
 
Bsu168      83 CTNLSGQDIRFDIYHSM-IRKRVDGKGHVPILDHITAMKADIENGVVLLKIESEDQKVYQTAFPVYSYLGGG-- 
BamFZB42    96 CRKTGGEEVRFEIYHKM-IRKRVNGKGHVPILQNAASLTADVKNGLLLLEISSVTGQKNQAVIPVYSSFKGD-- 
Bli         96 MTNRQGDTVRYEQYQTV-IRKRVNGKGHVPLLQHVKKMRFMIENHLLILEATSLSGKSYRTSIPLYHM------ 
Ban         85 FRLRTGDEVTYEKLNNH-LIRKVNMRGREVILQNVERVSYEVTPHLLFINVKDRSGIIYEGVAIRYSEMEINI- 
Bth         85 FRLRTGDEVTYEKLNNH-LIRKVNMRGREVILQNVERVSYEVTPHLLFINVKDRSGIIYEGVAIRYSEMEINI- 
Bce         85 FRSRNGSEVSYEKENSR-LIRKVNRRGREVVLQNIGTVSYKLTPHVLIINVKDPSGKIYQGVVMRYSEIGINV- 
Bwe         82 FQLRNGDQVTYEKLNSN-LIRKVNMRGREFILQRIEAISYKLTPHLLYIYVKDISGEIYEGVAVRYSEIEIET- 
BpuSAFR     78 YVSDQGRVVTIEPYQEM-LRKRMDQAGHLPLLQKVKECRVRTNQYRAILKVTDESGKVYEAVFFIYKGVVPTL- 
Gth         82 LQKWNGDKVSFSLVKSN-IIRQVDGTGNETALRHVRAVSYSTGIRGLFVQVTATDGMVYEAFVARAF------- 
BhaC125     79 LYQPSGDIISFELITDERIRRQVNRQGQIIVLYHVVDFYCESTAEIWRCAIYDQTGRVGERPLPTFEQLAGVKK 
Oih         76 PSKINEQTIIYEQYGNL-IRRTVDGQGFEVYIRNITELDFHPLEFGFQITLTTTSGDQYEKTFSIY-------- 






Bsu168      1 -------MYRTRGFIYPAVLFVSALVLLIVNFVAAQYISRCMFEKETKELYIGENLLQNGVLLSIRHVLEER-KGQEGTQQFLYGRVSYYIHDTSIKE-Q 
BamFZB42    1 -------MYKSDGFIYPAVLFVSAAVLLVISYTSSDFITRKTFAKEAGEYWIGENLLQNGVLLSSRHMTQGQ-KVQTGTQRFPYGTVSFHITGSDRRE-T 
Bli         1 -------VKNSKGFIYPAAVFAAVICMLCASHSAALLTNQRTFAQQTKEFHIQQNLLQNGILHALSHIHEET-KEKVQKQ---HGLISYSVS-PAHQQ-L 
Bce         1 -------MRKQNGFTMPGTIIFLILLTSFFIYETNMLFTDKKFYIEIEQKFLLDELLNRSITDIKKDLQQ---KEKEGTFFFQYEKGEASGNYVFEND-L 
Bth         1 -------MRKQDGFTMPGTIIFLVLLTSFFVYETNMLLIDKKFYTEIEQKFVLEELLNRSITNIKKDLKE---KEKEDTFFFPYEKGEASGNYVFEND-V 
Bwe         1 -------MRKQDGFAMPGTIIFLILFISFLMYETNMLLSDKKFYSEIEQSFFMEELVDRAISDIKRELQQ---KEKEDVFLFQYERGEVSGKYVFEND-V 
Ban         1 -------MRKQDGFTMPGTIIFLVLLTSFFVYETNMLLIDKKFYTEIEQKFVLEELLKRSITNIKKDLKK---KKRKILFSFHMKRGKRE-EITFLKT-M 
BpuSAFR     1 -------VKREGGFIYPQVLAVILFFLLILGAMTIGFQKELRSVELTISFYKKQQLFRVGVSEAVRTLHHLC-EKQHTPIDTEEGRVTLKQVTCDQKKNR 
Gth         1 -------MGRQDGVVFPLVAVVALLLAFSVTHIVLLYEVEQQAAHADRQAAEADELVQMAVFDVKEQIALSDPTMTVREGEWTYPRGTAVYRWEKEGETS 
Oih         1 MKKLSVFIKTEQGFLFIYVIWIISFLFVSLSLLTIYYHHDQQITHFHLKQLQSETLFQMSRIDVEEDIDELI--DTKSPKYYSYPDGGVEIRINKIEEHI 
BhaC125     1 ----VKKLHNQNGFALPLMLCLLMLLAAASLYWCESLLMEKRIVQQQEYVMQLDSLIQVGMKTLLTEENG-----GLENAVLRFGQDVVAYQVRSSTDTT 
 
 
Bsu168     92 KEINLRVSTDSGTERTAQIVFDQKQKKLLRWTE--- 
BamFZB42   92 VQVTIQAETTTGTRREAHLLFDQKKKQLIQWTEV-- 
Bli        88 TRVQIQVTTASGTETSAQFQYDLRNQKITQWKEY-- 
Bce        90 ILVTLQCTLKQEAFYTVGFRYRKKDGKIVDWIEG-- 
Bth        90 ILVSLQCKIKQEVFYKVSFRYRKKDEKIFDWIEG-- 
Bwe        90 IIISLQCVTKQRVFYTVSFRYREKDNKIFDWVEG-- 
Ban        89 LFS---------------FHYSVKSSRKFSIK---- 
BpuSAFR    93 ISMLVSVKTKDGLSDERELVLDGQTGEIMRWANRE- 
Gth        94 VRVALSVRSSSGFRRSVVFTVMLPALHITEWSEQND 
Oih        99 VTLTFIIFLDQEPFYSYEHFYKVNE----------- 
BhaC125    92 ATIQITAELGSGQRKSVVVSIDLAKGTLRDYREVNP 
 
SSeq 
